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work with Batell, Pospelov, Ritz
& many others’ work...
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High-scale SUSY

® Higgs at 126 GeV, absence of flavor
violation & squarks at LHC suggest

SUSY broken at a high scale

® Single fine tuning for electroweak

scale

Predicted range for the Higgs mass

® Flavor constraints
satisfied for soft masses
with “anarchic” flavor
sfructure
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Arkani-Hamed, Kaplan,
Weiner...

High-scale SUSY

® Scalar, higgsino masses all generated
easily at a high scale My ~ 1 ~ Agusy

® Gaugino masses protected by a
symmetry, loop-suppressed

Predicted range for the Higgs mass

® Flavor constraints (cx) limit
ASUSY z few x 100 GeV

® |ncreased importance of
LR observables
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ls there something
wrong with the muon?

Plenty of anomalies!

® 9-2 (N 30’) Heard lots about this

® Proton charge radius (> 501)
We'll talk a bit about this
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Proton charge radius in mu-H

® H, D spectroscopy:  », = 0.8768(69) fm
® e-p scattering: r, = 0.879(8) fm

([ 1:1::: }:E::
® Muonic H: 2E=E (2133/22) B (251/21) — 206.2949(32) meV
APEiheory = (209.9779(49) — 5.2262 77 + 0.0347 1) meV
= r, = 0.84184(67) fm
Recent update: 1, = 0.84087(39) fm
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New force between muon
& proton?

gRr

ER

K _
LD —grVallrY R — §VQ5FQH + |Da¢’2 — (L/LRHSM% + h.C.)

Ar2 oc IBF my ~ 50 MeV

p 2
k~10"3 — 1072

€My,

Avoids messing up neutrino scattering

Avoids messing up neutron scattering
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Stueckelberg Portal

Higher-dim. operators for lepton
masses: see Roni’s talk tomorrow for
effects on Higgs’ properties

® Neutrino & (Quark) Flavor cons?éints help

motivate “Stueckelberg Portal”
LD —gRVaZRVO‘KR — EVvoégﬁuﬁ
® Can couple in a MFV way:?|ook at taus in

particular o
(7,2 held fixed)
2
- Rare decays e
Ay m; Enhanced PV-
Y~ 103 - Vv nhance |
- 2-Ioop APV Ay mi, + QQ asymmetries
Enhanced due t
® What to expect? K = Vypv e

Noted by Barger et al.
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Leptonic Higgs Portal
—Lv D LY ®1fr + QY ®Podr + QY, Poupr + h.c.
Vportal D AlZS(I)J{(I)Q + h.c.

h - (SM-like)

H
Spectrum:  He } Couple to leptons

About 1% tuning for my, =1 GeV

The light scalar’s interaction is:

My _ m B = tanﬁ
_*CY,hg — 5667}2’666 -+ §QQthEQQ7 gqq ™~ f% COtQ 6 is Iqrge
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Comparison with Vector
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my,, (GeV) my (GeV)
CEReff = 588
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How do you find this?

Processes involving taus!

Vs = 10.5 GeV s\ ([ Ldt
+ - =15 ) 4 [ SEL
my, =1 Ge N (eTe™ =777 hy) ~ 2 x 10 (2> (1Oab1>

What else??
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Wrap-up & Questions

® Phenomena involving charged leptons
are complementary to those involving
neutrinos,

- We learn things we wouldn't if we
didn’t do the experiments

® There are some good reasons to think
New Physics could show up here first

® New ideas, thoughts, etc. welcome!



